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FOREWORD

The following paper on "Moisture and other quality
factors of copra,” by Dr, W.R.N. Nathanael, now Acting
Director, Coconut Research Institute of Ceylon, was
first presented at the Second Session of the Working
Party on Copra Quality and Grading of the FAO Group on
Coconut and Coconut Products; held in Colombo in

August, 1959, Q
Since the paper tains researfh material not

available elsewhere, it is now distributed under the
Technical Information Service of the FAO Regional
Coconut Improvement Project, in consultation with

Mr. J. Stopforth, Acting Chief, Fats and Oils Section,
Commodities Division, FAO, Rome,

W. V. D, Pieris ,
1 August, 1966, FAO Regional Coconut Specialist



MOISTURE AND OTHLR QUALITY FACTORS OF GOPRA . .~ .+ . =

, by ,
W. Ry N. Nathanael

Chemist ™
Coconut Research Instltute of Ceylon ‘

INTROuLCLION

In no oepartment of analytlcal chemlstry is greater difriculty ;
experienced than in that which deals with the examination of natural food
products. Of these food products perhaps none presents so much diversity
in natural compositlon as «o the oils, fats and fatty foods. This diver-
sity .of ch@racter comblned with difficulty of resolution-has made the :
examlnatlon of’ o;ls, fats and fatty foods both prolific of nmethod and A
unéertain in result.  Audéd to this, it shoulu -be:pointed out- that major
gifficultics are sometines encountered in obtaining proper representative:
samples of the material for analysis, rach uiiferent substance has to be
carefully consi.ered and, qulte as wuuch thought given to every stage of
sampling as to the analys1s. “An obv1ously unrepresentatlve samgle,
carelessly taken ana anélyseu, is useless, . In fact, nothing can be more
- --absurd-than. for an apalyst to apply all the Sklll and celicacy of careful

~analytical tests. to a sample whlch does not represent the bulk of material.
of which it is requlred to know the comp081tlon. o e,

Copre is essentlalﬂy a food COMNOthy and the entire subject of
its 1nspectlon anu anailysis has assumea consiuerable importance in recent:
“yEears,~ Besed -prineipally. on .studies. carried out at the Coconut Research -
Institute (Ceylon), it is proposed to bring within the compass of this™ e
. paper as much available information as possible bearing on the different
facets ‘of the subject of cdpra quality. .Before doing so, it is. felt
that a few facts about copra and its characteristics may be reviewed to
auvantage, . 1n oruer to alford a better understandlng of the subJect ‘as a
whole. g : e

My
[RURY

LR SO,

ey S

e e e 0

TS ot L b e et 02 5 mem s a e

* Paper presented at the Second Session of the Norklng Party on Copra
Quality anu Grauirg of the FAO-Group on boconut and Coconut Prouucts o
(Colombo, August 1959). C : gL et
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CHANGES DURING DEVLL@ﬂ N GR ~E G’f.rqnd-
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In the striet botanical sense the coconut is a drupe and not a

If we consider its development and floral biology it should be possi-

ble to iuentify at least 25 distinct stages from the time the rudimentary
inflorescence nakes its appearance untll the cluster of fully ripe nuts
is ready for harvesting.

stage 20 in the series.#

i

The kernel first makes its‘eppeérance'és a jelly like substance at

This wculd correspond to an age of about 6 months

from the time the inflorescence sheath bursts and the flowers are exposed.
At stage 25 the kernel is fully formed anu mature and is best suited fer:- -

the preparation of quality copra.

The age of the ripe drupe corresponding

to stage 25 would be about lZflj monnhs from the tlme of openlng of the .
1nflorescence.;'l , )

“T have given in Table I below. the average 0il and’ molsture contents .

S

in the kernel aurlng the; course of’ 1ts provre851ve development between .

stages 20 ‘and, 25,
dry weights of’ kernel pe“ drupen .

in Flgure I.‘

Changes in the

- - . .

| I*g.*blel BN .

Paral;el data. r;e elso given showing the total wet and
These changes are 111ustrated graphlcally

ﬂlsture and Cilk Contents of the *dconut

“"-ernel uurlqgmxrogressive Stages of Levelopment

‘2

mpcwce

3;».;z

L.._

T " Vielght of O
Stagei;u§g§§§ﬁ§eligi ‘?Z?Zimiiﬁ Nut‘“fsﬁiis'éjbﬁﬁisu, .. Dgseription . .. |
|- kevmel . iy WET- i DRY.jr e oo , o

19 .".f'_t:}_mof; ColgREL | | ,".i.No\Pul; o
20 };9h 6 d’ﬁﬁQZiJ}EG‘q lg2zkl Oi9l  ;'1§€§Ljflf:”Very'tenaer Khrumba
21 .83 9 ALt X6e Qe Ta T | LTSS Tender.Kurumba ¥ ..
22 .3 165 | k2.2 1.8 | 573 Kurumba R
23 65.2 216 é 75.0 | 23.2 66.6 Tender Falati |
2L, 49.0 260 132.0 | 36.1 70.7 Kalati

25 | 25 273 164 1.7 | 8.1 Ripe Green Nt

* The orlglnal paper was supported by draw1ngs 1llustrat;ng thefhj A -
twenty-five G Tl

stages of development of the nut.
are not available for reproduction.

The drawings
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The results reveal.the following interesting features :-—
(a) That the moisture content steadily drops from about 95 per cent

S in~thé verytender gelatlnous kernel to about AB per cent-ln

e ripe fruit'”‘f;bvz ‘ _ e e

(b) that the 011 content (dry ba81s) unlike the moisture increases
- with the ripening of the fruit. The figures recorded show
- an increase from 23 per cent to 68 per cent, The high
e o .. value. (70.7%) obtained in this study for stage 24 appears... . .
.to be unusual. It is proposed to repeat the study to
check this p01nt

(c) That there is a progressive increase in the dep051tlon of
dry matter in thé kernel = thé results showing an increase
from 1 gramme to 16l grammes between stages 20.and 25.

Harlng made the observatlon that the moisture content of the
mature kernel is of the order of 43 per cemt, it might be useful to consider
vhether any fluctuations or wide deviations f{rom this figure do occur on
storage of plcked nuts in the open(seasoning Jprior to processing. Analyt—
ical data relevant to this subject are charted in Table II below. For
each category.of nuts in the experlment 250 were taken and. these were
sampled and analysed for molsture content in ten lots of 25 each.

It will be seen. from the results. presented in the table that the

following average flgures represent the moisture content in the different
categories exXamined :- cIL :

Category L. E Average Moisture Content . Range
O P -stfLTigizzgﬁzz—-—f- : ”"'(per'cent) S

Fallen Mgk - e "1+3 5 . , 42: 0 ‘tO"ldq. it-

Ripe. Green Nuts‘(?fesh) T L3.8 43, 2 to L. 5

Ripe Green Nuts (15 days  43.6 T R 6 o Ly T
seasoning) o

Ripe Green Nuts N >:  »1 L. 2 | o L2.5 to 45.9

(30" days seasoning) -

Overall average T 43.8 o 42.0 to 45.9

On the basis of the present studies the general conclusion may
be drawn t hat though the moisture content in the kernel varies widely
with the paturity of th¢ drupc itsclf; . yet it does not significantly
alter in the maturc kernel during storage or scascning. The .
overall average of 43.8 % moisture (ranging between 42.0 to 45.9) may be
adopted as a reliable figure for all practical purposes.
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Table II

Moisture Content of thé Coéénut ggdospérm

I

2

| el

Saniple

FALLEN NUTS

3
PICKED RIPE GREEN NUTS

(Dead ripe nuts

naturally falling
 from the
- palm)

Immediately |~ After 15 days '*"Aft.ier 30 days
‘on ha_rvés‘g- seasoning on | seasoning on

| ing - | thefiéld = | the field

NI RN M NS B S

=
(]

13.93

- 4L.98
42.91
43.87
43,22

43052,

" 43.62.
Lhy.38
43.62

Ll iy 43.99 - ] 45.92

Lk b8 B3.34 . Lh.98

13.50 | k00 | 45,76
b5k 12.55 Lk 58
43,66 | 43.80 | w358

T o A N N R
43.88 1 hhal . 42,70 .

4317 |7 43.50 | < 42,50 T

Ciob3465 0 g B340k S STV

3.5

~I3.82 - 03.83 | khah

41.98

..,. oo to

44 .38

3.7 | h2.55 12,50
..‘.to.:':.li;:m.;;.a. S o to

bbbl dis L4510 45.92

0.6532

0.5096 0.5720 1.1812

1.50

1,16 . 1,31 1 2,67

. 0.2

0.16 0.18 N 0:37

PR (AT RN

s.D. = Standard Deviation.

C.V. = Coefficient of Variation. =

Sk = Standard Error.
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CHANGLES DURING GERMINATION OF THL COCONUT

Having discussed the changes that take place in the kernel during
the- development -of -the ‘coconut it-might- be appropriate-at this-stage-to-—— -~
consiuer the changes in moisture and oil content of the kernel auring the =
progress of germlndtlon itself, The observations on‘these changes are
reckoned-+to ‘be of some significance since certain commercial grades -of
copra invariably include the kernel from germinated coconuts. _Further,
these observed changes woulda also have a bearlng oh the Subject of quallty
standards. . e e S . . e et o e o i+ s Aot

The analytlcal data reV1ewed in Table III represent the ‘changes
that take place in the kernel during the progress of germlnatlon up to a
period of 7% months from plantlng of nuts in nurseries,. .

The distinctive features of the results may be swmmarised as
follows :~ o '

(a) There is a. declued tenuency for.a drop in the moxstur
content of the kernel durlng germination. This becomés partlcularly marked
after 20 weeks from planting, from which stage onwards there is a steady
fall in moisture from L1.9 per cent to 33.4 per cent.,

(b) -*Unlike moisture, the tendency for changes in the oil content
is definitely in the reverse direction, It will be seen that after 20
weeks this becomes very markec -~ the 01l percentdge steadlly rlslng from

72.9% to 76.7% (dry basis).

(c) Regarding the questiéﬁ'ef actual o0il recoveries per nut
it will be seen from column 4, that.there is a per31stent drop after
18 weeks from 133.8 grammes to 110.4 grammes. ~

Aanass {: ks Though'the‘oii ‘eontents are ‘high when expressed -as g === -
percentage, it w1ll be seen that these high values actually correspond :
to lower receveries ofieil per nut.. ' The inference can,therefore,be

drawn that from the commercial p01nt of view, on a weight basis the low -

gradé copra "prépared from Well geriminated coconuts will yield more il on~—-— "
expression., Though this will be of wlue to the oil miller, yet it should

be remembered that the quality of oil and also the poonac (meal) recovered

is inferior and should cause refinement losses. From the point of view

of prouuction economics,however,there is no advantage in preparing copra

from germinated coconuts because the quantity of oil recovered per nut is

below average. That this is so will be evident when we consider the fact

that the average oil recovery per nut auring the first 18 weeks of planting

is 136 grammes and for the period 20-30 weeks is only 122 grammes.

(Computed from Table III, Column 4).

It will be useful at this stage to attempt an explanation of the
foregoing observations made on the changes that take place in the kernel
during germination.

- 5 &



uTable Ili'

Changes in the Mcisture and Oil Content of the C onut i
Germination — T N

7 R R R T R B

{ BRI gy ot
Number of |% Tbtal “Weight of - ' Weight of | . Zcii’

weeks in Moisture ° Kernel/Nu* -1/ Nat - SUDRIEE ‘i: N __l‘
Nursery in Kernel '|_(Grammes) (Grammes ) !WQt.?aS}s_ iPTY_baS?§
Wet Dmy ) o

nil CA3.7 | 345 9L o 133.3: . 38.7 | 68.7

2 Uoas2 | Tawe a7 U a3k | 387 |8
N 15.1 351 | 193 131.8 | 37.5 | 8.3
6 4330|0339 | 192, | 13h.h | 39.7 | 70.0

8 42,1 350 | 203 139.9 | 39.9 | 768.9"
10 ] BR3 R3A3 0198 138.8 ~ LO.4 70.1
12 o ' 42 95» ~ 3 BMP 196 Sl 13548 39_6 . 89,3 "

1 42.6 26 | 199 | 1393 | oz | o}

16 1. w22 | 336 | 194 137.0 o | et
18 [ ALs .o 326 | 190 | 1338 o kL2 |70k
20 4.9 {7303 176 | 128.3 .| k2 | 729

22 40.1 289 | 173 127.7 Moz |8

2, 40,0 28 | 169 o 1249 | kA3 | 139,
26 39.2 271 | 165 | 123.6 | B5LST |7 9
28 37.5 | a2 {151 | 1150 | AT.6 |7 762

NN

~d

30

(1.5 b 33 L6 [T Tl dw04 | B | 764 e |

months):A B L.«ffjfo"Mﬁjg‘f_;*f_" I o S RS BT &:.Q;
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“ The figuréémbféééhtédtih:TéblejIV demonstrate conclusively that...
there are to be found in the coconut kernel definite oil and moisture.
gradients when sliced tangentially, parallel to the testa or brown integument,

.. Table IV .
anu Moisture Gradients in the Coconut Endosperm’

1 T3 Tk
REGION |, # MOISTURE| & OIL(wet 1% OIL{Dry
' T ' 2 2901 ' ) o Ld-l—oz v 6201¥

RT | 32,9 | 50,6 | 5.4
R bl | 37,9 67.8

R | 59.3 .22.9 | 56.3

jT' FaTest;j?§ S IRT;“Interﬁeuiate region .

RT = Region near BW = Region near water
testa cavity. . P
For the experiment, the fresh kernels from ungerminated =~ =~ ' .
coconuts’ alone were used; “These were split into ‘half cups in the usual
way and 1/8" radial strips were taken from each cup by making longitudinal .~
cuts., Each of these strips was then sliced parallel to the testa so that
besiues the parings three séctions of equal thickness were obtained from !
the white meat. The corresponding sections from each strip. were then ~ = °
bulked and analysed for moisture ana oil coéntent. T ‘

The results show that the section least rich in oil (56.3%)
is on the inside, nearest the water cavity, ' The section richest in oil. :
(75.4%) is nearest the testa; ana the intermediate section fits in between

with an oil content of 67.8%. " The testa itself contalns 62.4% oil, It .

1

will be seen that the moisture gragient is in the reverse direction. -

~ "With a knowledge of thésé@féétSfit_isaeasyjto'uhderétandtﬁhe o
changes ‘that have Been bbéépved'to“také'ﬁigce,in_the”kérneljduting;germi?‘
nation. - In‘germination it would appear that the inside tissues least
rich in oil progressively break down as the haustorium (or apple) develops
leaving the layers which are richer in oil.'" 'That this is so will be seen
from the fact that the oil content of 76.7%”recorded for the very thin
kernel wafer from nuts that have been in the nursery for 73 months is
not far different from 75:4%, the oil content registered for the region
of the kernel nearest the testa.: S ‘



The explanation for the drop in moisture content o1’ the kernel
with the progress of germination is similarly provided by the fact that
the tissues-on the.inside which break down first .are richer:in:moisture
(59.3%) than the residual layers nearer the testa (29.1%),--». . .

~ b

A —————

CHARACTERISTICS OF CEYLOW ESTA1E COPRa

Published literature containg tecorded oil percentages for
copra from various. procducinz.countriesiit=These. figures have. been found
to be very variable, ranging between 57 to 75 per cent. ine s@ources of
these figures vary in reliability and in many cases may not be regarded
as truly represéntiative.”  IE 15 Teltthat The véry high figures have been
recorded on deteriorated“lowmgzgge;?amples*cf‘copra‘whengfﬂue“to mould
action the insice layers of the kernel have been destroyed. The unusually
low figures have probably been retorded for topra derived from immature
nuts. It can be said,héwever, that-apart from such causes'definite varia-
tions do seem to occur, but no definite conclusions can be drawn from the
available data. ‘ S

&

Without woubt,Ceyion copra coulu be consiuered superior to that
prouuced in most otheir countries,  In generil practice, copra produced
on estates inm thig eountry iy sorteu imts three ~graues which are catego-
rised as numbers 1, 2 & 3. . It will be informative_ at. this stage to
consiuer the general quality and analytical characteristics of these
3 grades. Coa o T B T

Wwith the object of obtaining information of a positive and
reliable nature;.samples of Nos:'l; 2:& 3 ¢opraifrom seven estates in
differeht -parts of the island were’ drawn:at regalar intervals and a com— 7u:
prehéndive set of dhalytical determinations carried outi’'” The situations -+
of the seven estates were-as follows:'# Awo-in the Western ¥rovince - B
(Mirigama- and Kalutara districts) three in theé North Western- Province
(Puttalam, ‘Chilaw anu kurunegula uistri¢ts).and one each in the:Bastern
ana Southern Provinces. The results obtained in'these studies are
sumariseu in Tables V to VIII.

‘i Before we:proceed to consiuer:the results; it should-be useful
to make some reference to the manner in which copra is.sorted and graded ..
on estates. As a.-rule, what is-classed No. 1 copra.would incluae half
kernels from mature, well:seasoned and ungerminated:nuts that are well -
dried, of good colour and free from uirt, stains and burn marks. The
halves would also generally be of good shape and appearance. From the
bulk of copra:from the kiln, aftersdrying is completed; such No. 1'copra
is first:sortea out.’ The.remainder'is usually given a further firing . 24
aftet:which a littlembre:fo: 1 may be sepirated and the remainder is: . . .7
sorted into No. 2 and-Noi 3 grades..-i. o “Civ.o o g S

No. 2 copra woulu:be as well dried as- No. 1,7but may be somewhat..
discoloursa by smoke ana other stains, It will generdlly include. halves.
from somewhat immature nuts or slightly germinated:nutsi Into No. 3 grade
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Table VI

e e g%me,dw. Nos. 2 Estate Copra

fo. of | Pro- ' | No. of|® % Moisture ! | %ol . o Free Fatty Acid! Free’Fatty Acid
Estate| vince mmsﬁwm% s . Eme zmu.mrs (Dry S«HNde (extracted 0il) | (Pressed 0il)
IR ! Max. . Min. |Av. |Max. Min, . Av. | Max., Min. | Av. | Max. 3”5. Av, |Max, |Min.,  Av.
3 | NW.P.| 6 ” 8.2 | 4.2 |6.3" mw,ww 63.6 | 65.7] 71.1] 69.0.1 70.2 ] 0.66 | 0.0k o»mm £ 0.86{0.04 | 0.32
5 N.W.P. 6 m 2.1 | ko3 |6.1°] 68,9 62,5 66.1] 72.6) 67.7 | 70.3 | 0.40| 0.06 | 0.16 | 0.40/0.04 | 0,22
6 S.P. 6 1 6.9 5.2 [6.0 oq.qw 65.2 | 67.0| 72.5| 70,0 | 7L.1|0,52| 0,02 {0.22 ;' 1,76/0.04, 0.49
7 I NP, 6 L85 | 5.2 6.9 | 66.7] 634 | 64,7 T0.4| 68.9.| 69.5)0.23| 0.04 | 0.18 | 0.58/0.04; 0.22
Tatal o, B.5 | he2 16.h | 68.9] 62.5 | 65.9] 72.6] 67.7| 70.3] 0.66] 0.02| 0.20 | 1.76/0.0h 0.31
Table VII
.  Analyses of Nc. 3 Estate Copra
1, 2 3 5 5 .% 6 7 ” 3
e, of | Pro~ No. of | % Moisture : % Oil % 0il Free Fatty Acid| Free Fatty Acid |
sstate| VINCe te.mples) . . (Wet Weight) (Dry Smwm_ma (extracted 0il) | (Pressed o:1) ,
Max. iMin. |Av. [Max. Min, | Av. |MaX. : Min.| Av. |Max, Min. | Av. Max. Min,  Av.
3 NALP.| 6 8.9 | 4.3 6.6 | 67.5161.9 163.9 | 70.5] 66.7 | 68.5 | 0.95] 0.12]0.39 [0.97 [0.28  0.55
5 NW.P.! 6 Toh | 4O | 642 | 66,4 | 61,7 [64.5 | 70.6] 66,2 | 68.8 | 0.65] 0,18 | 0.41 | 1.05 |0.15| 0.65
6 S.P. 6 7.1 L8 | 6.0 § 69.21 64,7 | 67.1 72.7 69.3 | TL.4 [ 0.57| 0.19} 0.39 | 1.33 {0.24| 0.76
7 NP 6 9ok | 5.4 | 7.1 | 66.4 1 61,7 | 634 | 70.2] 66,2 | 68,2 0.39! 0.08 | 0.28 | 1,17 {0.18 | 0.46
Total 2 9ub | 40 16,5 [-69.2] 61.7 | 6k.7 1 T2.31 66.2 | 69.210.95) 0,08} 0,37 | 1.33 |0.18 o.omr




go badly discoloured halves, soft leathery halves from very immature nuts,
and thin halves, with shrivelled surfaces, derived from germinated nuts,
The very black charred and decaying pieces, which are sometimes mixed
with No. 3''copra,: should in proper estate practlc. be classed separately
as "refuse. copra" - L o L

Apart from the efflclency of the klln anu the skill of the.
processors, factors 1anuenc1ng the proportlon of the inferior grades
are droughts, which leau to immature nut-fall, “wet weather during drying,
ana delay. in arying,. leauing to- increased germlnatlons. .. As there
appears. to be considerable variation in estate sorting practice, the
percentage dlstrlbutlon of Nos. 1, 2 anu 3 would dlso doubtless be con--
tingent on the partlcular grading system employed. . The overall average
sorting figures typical for the whole year on Bandirippuwa Estate
(Coconut Research.Institute of Ceylon) have been found to be :

No. 1 Copra 9h 5,_ No. 2, h 5 and Ne. 3,.0.7 percent.

Regaralng the analytlcaI results for pstate No. 1 copra it
may be said at once thdt no definite variation in the percentage of oil
content, of. the copra with the situation 'of the estaté can be established '
from these. results. Even the maximum difference observed, that betweeq '

estate: Nos. 3 and 6 - Table V, does not appear to be statlstically
significant. - These figures indicate that the value 68.3 % (dry b 1s)
is a reasonably accurate one f or the average dry we;ght oil per entage of
No. 1 Ceylon Estate copra. . The results summarised in Table VIII ‘give
confirmation of this, showing that 38 out of 52 samples (i./es 73 % ‘of the !
total) fall in the two groups 67-68 and 68-69 per cent, These studies °
have further revealed that no relation of oil content to the .time of year
(when nuts are harvested) can be established. . The overall average
m01sture content of the samples examined will be seen 1o be 6 8 %

oy A Table VIII
Dlstrlbutlon of Molsture anu 011 Contents (No l Estate Ccpra}

[SRTNERTE R

B ,..) o

"OiL Tasis .is T

7 MOISTURE. ..
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N Regarolng’the free fatty acld content of the extracted oils
from’ estate No. L copra, the analytlcal figures in:Table'V, column 7,

show that thé average is only 0.06 %, indicating that . the copra ‘samples

as analysed were fresh and undeteriorated. The interesting fact that
coconut oil is one of the least variable of the coumercial fats is indi-
cated by the llttle variation shown in, -the iodine and saponlfactlon values.

‘In general 1t may be sa1d~that most Ceylon estate No. 1 copra
is éatlsfactory in all’ but appearance, -which can be improved somewhat by
prevention of smoklng There seems little need in: most cases to
recommend more stringent arylng° T :

3

w1th regardy to the analvtical results on estate copra (Nos. SR
and 3), it is not altogether surprising. that the oil percentages of thie
inferior grades are on the whole higher than that of No. 1 copra. ‘Fore
than one factor may contribute to this., For instance, it has been
observed that long continued drying tends to- -decompose:. slightly and
decrease the weight of the constltuents of copra other thanioil- w1thout o
affectlng the oil itself. The percentage of oil in.the finished copra i
is thus' ‘increased. It has already been.mentioned that Now-2 and No.’ 3
copra'areusually dried longer. than the; first .selected No. 1. Then,
of course, the fact that there is an il graaient in the kernel (whlch
has been demonstrated) would also.tend to give higher oil’ percentages as \
the inside tlssues are removed. by mould,. or bacterlal action."""-

That, in- the present stuoy, tne average 0il content of No. 3 ‘*"
copra (69,2%) is somewhat lower than that of No, 2 (70.3%) is probably *
to be explained by the inclusion in thlS grade. of copra from very immature:
nuts. The slightly immature kernels whlch .go into No. 2 have oil contents "
not very different from those of ripe nnts but the oil content of very
immature kernels.has already been shown to. be much less, Any increase in
the o0il content due to the factors descriﬁed“in the precedlng paragraph
is thus offset to some degree... - e

et e w2
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v FRAE-akE-the samples“of copra recelved fg;;&haﬁ_ﬂﬁudy have-been~- =
well. dried-wild-be-clear from T"Bles'Y to Vil.. ' We:haye.alreddy. notedian:s—
average 66,8 per “cent moisture for 52 samples of No. 1 copra. Tables. VI
and VII record a range of 4.2 — 8.5 (average 6.4) for 2, samples of* No. 25

and a range of 4.0 - 9.5 (average & 5) for 2l samples of ‘No. 3.

Regarding the free fatty acia content of the extracted oils. from
the three grades, it has ‘been noted aireaoy that for the samples of fresh
No. 1 copra very few contained ovei 0.1 per cent, Ulie average being only--
0.06 per cent. The acidities of the” 01ls from No. 2 and No. 3 copra are-
naturally higher but not unduly so.- It will be seen that the averages - —
are 0,20 anu O¢37-per cent for the No. 2 and Wo. 3 grades. respectively..
It is both significant and interesting -that the corresponding figures ob
tained on samples of the. pressed oil--are-higherjaveraging 0:31 and 0,60
per cent respectively for the two grades. It is proposed to revert to
this point later in the context of copra sampling.

1 ..-v‘



It is apparent from the results obtained that there can be
little objection to the use of No. 2 ‘and No. 3 grades for local milling
on the grounds of oil content or quality. - Their physical nature .should,
however, be regarded as an objection, because rubberiness is regarded as
- a fault -which:tends to .choke machinery and impede efficient pressing. 1In
-leoeal pract:.ce,whoweverJ No., 2 copra, and even No. 3, is bulked-in certain
proportions with No.-1. for purposes of ‘criishirg. - The-inferior-grades.are,.
of course, -unuesirable for overseas shlpmcnt, because they are more liable
L to deterloratlon by moulds.

COPRA FROM VARIETTES GROWN IN CEYLON 70 = v

Apart from the size and maturity of the fruit it is reasonable
to expect that the quantity of copra and oil in a coconut would also be
.influenced to some extent by other factors ‘such as varietal (and genetic)
differences, climate (in its widest sense), soil conditions and perhaps
'fertillzer practlce.-

The typica or tall coconut palm, which is cultlvated on-: a Y
plantation scale, represents the variety that is grown principally for
commercial purposes. Besides thls, there:are also other varieties and
forms which are grown to a limited extent in the island, The economic
possibilities. of evplving hybrids (with high oil contents in the kernel)
by selective breeding is no doubt ah interesting speculation and is .
consiuered a subject well worth investigation. It is deemed appropriate,.
therefore, at this stage that any information so far accumulated on the
oil content of the different available types should be compared with those
that have been established for the tall palm. These figures are reviewed
in Table IX helow.. It should be mentioned that only fresh samples of
copra were used in this study so, that they were uncomplicated by the
changes accompanylng deterioration or germination..

It will at once be apparént from the analytical results that
the dwarf green (69.9%) - nana variety, Gon thembili (69.28) = a form of
the typica variety = and Bodiri. (69. ,6%) - also a form of the typica
variety = are the only ones, if at all, which have given somewhat higher
figures than the commercial tall palm for oil content. - As variations
could be very wide it is proposed to check up on further samples to see
whether these three types do in fact give consistently hlgher figures of
s1gn1flcance to warrant botanical investigations. ‘

== -Regarding the. possible effects of climatic and edaphic factors

on the oil content of the coconut kernel, theré would appear to be-some---
corroborative evidence to support this view. For instance, the average
oil percentage (dry weight) for Malayan estate copra (iypica variety)

founu by Georgi (1) is 65, 6,whereas in the present stuuies the correspond-
ing figures found for Ceylon estate copra is 68.3. Cooke (2) quotes
analyses of 3 parcels of No. 1 Ceylon copra as follows : (a) 70.13

(b) 68.72, and (c) 68.2 per cent oil (dry weight) and other similar figures
are on record. Fritsch (3) quotes for a sample of Ceylon copra 68.6 per cent.
Further, an authoritative handbook on oils and fats (4) gives the follow=—
ing average figures :~
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Table IX

(011 content of the var1et1es and forms of coconut grown in Ceylon)
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Straits copra 65.0 to 66.5
Indonesia . 65,8 to 67.5
~ Ceylon L 810t 69.5

e B e i
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It can be regarded as establlshed, therefore,that there is a alfference

of from-2-3- per-c-ent -oik -percentage in- favour of Ceylon copra.™ - FurtHer,

since Cooke found a difference of~about 1 per cent between copras from
Ceylon and-Malayan'muts respéctively, Both dried under the same conditions,

the difference cannot be altogether explained.by. the slower.drying. e

technique practised in Ceylon. The one per cent.difference must therefore,”

be due to some unexplained fundamental difference between the two countrleo,
probably a resultant of the climatic environment.

Regarding fertilizer practlce, the final criterion of yleld

in manurial and other experiments on the coconut palm is actually.the quantity

of oil obtained per acre. In practice, however, oil extraction would be
an unwieldy procedure and the presentation of results on the basis of
copra yields has to suffice. It is at the same time important to know
whether manurial applications to coconut palms have any pronounced
influence on the 011 content of the copra produced. L

To examine the above questions, records of copra yields per
acre have been kept at the Coconut Research Institute and also moisture
and oil Geterminations .carried out on'samples of copra from selected plots
of the Soil Chemist's duplicated (3 x 3 x 3) factorial experiment on
differential NPK manuring. The results have shown significant increases
in the yield of copra (and thus oil) per acre over the years for different
levels of potash manuring. For the complete results reference should be
made to the Institute's publisized Anfual Reports, but typical data are
reproduced in Table X below.

Regarding the question of oil content there has been no
indication whatever that the differential manurial treatments are reflected
in the oil percentages of the copra samples, In fact it is surprising

that the variation hds been so small; the coefflclent of var;atlon recordedmwM

for the-96 samples examinéd being orly l 2 per cent,’

-~ Patel- (5)~quotes-01l percentages of copra from'17“pIots Teseiv=

ing different manurial treatments in a twial carried out in Madras, which =

he states appear to show that all t¥eatiiefits increaged the oil ‘content.’
His oil percentage figures whlch average 55.0 per cent were obtained by
crushing the copra in a country orL-m;;l. The recovery by this means
would,of course, be very low and Ja*xqble 2nd the guestion of obtaining
results sufficiently consistent for -experimental purposes is reokoned
an impossibility.

The experiments carried out on this subject at the Coconut
Research Institute have only shown that curing the second year afteér appli-
cation, different fertilizer treatments to coconut palms did not affect
the oil content of the copra. The possibility, however, cannot be-

- 15 - »
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excluded that significant differences of oil content might begin to show
after the.palms have been-differentially treated for -a longer period.
It is hoped tQ be able to check up on. thls p01nt 1n the near future. »iii»;ﬂ

2

THL CEYLON- COPRA KILN

In view of the fact that Ceylon copra is stlll recognised as
the world's best commercial copra, it is, felt that it would be appropriate
to consider the drying stages and working procedure of the standard
Ceylon Copra klln S e e . . - o

The Ceylon Dryer which is fully described in Leaflet 15 publlshed

by the-Coconut -Research Institute(Ceylon) is a-simple structure consist«~
ing essentially of a fire pit,..a. copra.grill or platform,.a corrugated. ... ...
iron roof . fitted with a jack roof and covered working verandah.- It has

. well known merits, being easily adaptable for use on large plantations
as well as small v1llage holuings. - The drying procedure embodies
adequabe safeguards %6 minimise the production of inferior eéprai
SP———— In dryangapractlce, -the. halves of the split nuts -are- l&id R
carefully face upwards on a concrete barbecue for one day's sun-drylng. A
In the late afternoon they ate collected and put on the platform of the
kiln tora. depth not. exceedlng 12 inches. After this the operator :.:.
arranges the shells in the fire pit in parallel double rows, each shell .

. being nested between contiguous shells. The drying process takes:about
five days, with about eight to nine firings. Details of the working '
programme uurlng the flve days drying have been carefully outllned 1n the‘gd
leaflet."

It might be 1nterest1ng at thls stage to con51der typlcal drylng
tlme curves obtained with the standard Ceylon dryer.when following the
operatlonal schedule outlined in the leaflet. Table XI below gives typ~

-1¢al moisture flguresfobtalned during successive stages when the copra.:
is drled in the form of (a) cut kernels and (b) half cups.

It has been shown already that the m01sture content of the
fresh coconut kernel may be reasonably expected to average 43.8%. It is
generally reckoned that for optimum keeping qualities copra should be .
dried ‘down to between 5 and 6 per cent moisture content. For the present
purpose an average optimum of 5.5 % may be adopted. =~ This would mean
that for practical purposés-thé’essential-principle involved ‘in copra
manufacture is-the Peduction’of uhe moistufe" eontent ‘from- the-original
43,8 per cent o 5.5 %, 'In other words, 87.L per cent’ of the total" ‘
moisture in the origlnaI 'kernel would have ‘'to be removed.: To accom= " &
plish this a host.of. drying systems: have been -ev lved the world over in-
the different -eoconut: growing ‘countries; i Por a knowledge of ‘these, -
referende ‘could be made to two recent publlcatlons (6) anu (7) whlch

deal fairly:exhaustively with the subjeet, -+ *
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Though a discussion of the merits and demerdts:of- the Ceylon
Dryer itself is outside the scope of this paper, we could yet compare
and contrast the salient features of the experimental resultsiwhi¢h: 1. . o
have been presented in Table XI with some of the general findings and T
recomuendations made in the FAO publigation (6). . C
" Table XI 7

O TR )

(Moisture_phanges in copra. during curing procedure in Ceylon Kiln),

vf

No..of = |%.Moisture -~ Tot. moisture | Tot. moisture loss
hours . /'Cut™ . Half'| 1dst since: ~ as' % of original -
since . | Kernels; Nuts | _splitting - .
splitting ; Cut “Half | Cut - | Half
IR | ‘ Kernels | MNuts | Kerhiels| “Nuts

Stage

Onsplitting | nil | 43.5 433 | mil | omil | om | G )
After sundrying. | 10- .| 38.0.| 37.8 | 5.5 | 5.5 | 12.6 | 12,7 -
" lst firing| 19 | 257 2.8'| 17.8 18.5 | 4009 | w27 Y
" 2nd firing{ 34 | 17.1 <16k | 26,4 | 26.9 | 60.7 | 62,1 -+ oy

i

" 3rd firing 43 11.9 © 10.0 | 31.6 |33.3 | 72.6 | 76;9'
" bth firingk 58 | 10.1 7| 8.0 |33 '|35.3 | 76.8 S oeLs
" 5th firing|ic 67 | 78.5'~7:?714‘ f 35-0‘. 35.9 | 80.5°/- 1 82,9 7
W 7th firing 91 7.8 6.0 | 35.7 |37.3 | 82.1 86.1

" 8th firing| 106 4 +6.6 | 5.4 |.36.9 [37.9 | 8.8~ .87.5 |

On page 36 of this publication the statement is made that, . . . - ...
"Eight hours Of'gont%nuoug7§untdrying) with low atmospheric hymidity.. - - . 5,0l
ana the sky free.from clgud.or mist, are.suffigient to .drive off half .5 - siuje.
the moisture which has tqwbeFremqvedgbeforeythe,prgduct;isACQmmerciallyﬁvgiaau
dry, i.e. containing 6 to 7 per cent moisture.” - :Obwviously under: : ..ys7: ©
climatic conditions prevailing 4in Ceylon (especially:in the N.W.P.). : =0 - o
this does not appear to obtain. It will be seen.from-the results that ::
only about 12 per cent of the total moisture is lost during 10 hours
of initial sundrying.




Regardlng .essential .drying principles the following have been
epitomised. on; page 4O of the publlcatlon under reference el

(1) The molsture content has to be:reduced from 50—55per cent
to 35 per cent preferably w1th1n 24 hours.. -

’(2)’ Durlng the secono Zh hours the m01sture content should
be reduced to about 20per cent , o

(3) In the next 24 hours the molsture content should be
reduced to 5 or 6 per cent.

It w1ll be seen at.once fron Table XI, column 3, that:for the
Ceylon Dryer the. above. requirements are more than fulfilled during: the

first 48 hours which may be regarded as the critical period.of drying. 5;,“'

Where the requirement is a reduction of the moistureicontent. to 35 %
within 24 hours the results show that after 19 hours-the moisture has
already dropped to 25-26 $.°  Again, when the requirement for 48 hours .
is a.reduction.to 20 %, the results show that in 43 hours the moisture
is down to 10-12 %. During the next 24 hours, however, it will be:
seen that the rate of dryage is definitely slow in terms of the requ;re—v
ment, It -would take at least .96 hours for the moisture to be reduced
to 5=6 % in the Ceylon kiln ‘&5 dgainst the limit of.72 hours fixed.

In the wrlter's opinion, from the point of view of copra. quallty the
slower-drying towards the end (in the Ceylon procedure) is a desirable
feature. When the bulk of the moisture in the kerrnel has been expelled,

overheating would definitely tend to caramelize ‘the sugars with resultant;u

discolouration, decomp031t10n and also hardenlng of the meat.

It has been pointed out already that the: pr1nc1pal v1rtue in the
Ceylon kiln is its adaptability to both small and large scale processing.
It can be said that there should be no dlfficulty in producing fairly
uniform hlgh grade ¢opra with it, provided the standard operational pro=
cedure is-rigidly:adhered. to. The question, however, of obtaining
drying time curwes approximating thiose illustrated on page 39 .of the
above publication (without loss of quality of  the'fimished product) c

be ruled out' d® a virtual 1mpossxb111ty. - Curves -such as the onesq,llus-"_r.j'2

trated, where the moisture in the kerhel drops- from 50.to 5 per cent in

eleven hours and even.one hour can only be accompllshed where. artiflcﬁal L
means are employed for the control of temperature and: air speed. Further,i

these methods require special plant involving expensive fabrlcatloqdand
spec1al conultlons for operatlon, whlch consequently 11mit thelr appli-
catlon. AN LA R I (E R A i

Relevant to the observatlons made on the Ceylon klln, 1t s
noteworthy that under preclsely the same coniitions it is deflnltexy more’
advantageous "and. economical to dry copra ‘in“'the form of half nuts: 1nstead
of cut or broken pieces.. . Apart from the rate of dryage itself, it. .~
will be seen from the results that for the cut kernels, even after elght
firings the moisture content is yet 6.6 per cent as against 5.4 % for
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the cups. It has been found that ‘as’ many as two extra firings: may-

be required to reduce the moisture content further to 5.5 % when drylng
pieces. . The .fact. that cut kernels deteriorate quicker than cups is a
widely acknowledged Tact In transport too, broken pieces disente~
grate further creating more and more “fines" and undesirable dust,
which not only.increase the acidity of the product but are also waste—
ful in handllng.~ In general it car be. stated that it 1s seldom that
broken or cut kernels.make the best copra. =

GENERAL DISCUSSION

The ayailable factual background information which has been
reviewed above may be regarded as areliable basis for a discussion of the
different factors whlch may be’ expected to affect the quality of copra.. -
As long as the mature coconut kernel always remains a fairly standard -
product there can be no reason why quality copra cannot -be produced in-
all coconut grow1ng countries. . The actual problem,. however, is that in-
the absence of deflnlte monetary or price incentives with -assurance of
market stability no amount of propaganda or advice can Induce producers '
to change thelr unsatlsiactory methods of productlon. .

(a) Factors that can be used for the rellable assessment of

copra quality.
: The factors whlch can” be employed ‘for the rellable assessment
of copra quallty may be classified as follo - _ -
(i) Evaluation of the commodity’bn its physical
_.characteristics,

‘(11)}Eﬁa1uati6n on its"analytical cﬁaractéristics; g

The old trade custom was to Judge copra purely on-its - oo
appearance. . Any .. chemlcal analyses to reflect the quality of Shlpments FLiolo
had no accepted trade recognitlon anu were employed in commercial’ EF el

transactions 81mply to émphasise or icentify disputed points of quality.
that were or were not 1no1cated by appearance,  In"recent- years,hOWeVergJL B
copra analyses have been profltably used to some extent by erushers both
as an advance gulde beforé'deliveries reached plants and for factory
control purposes. Vearaps R ‘ ‘ S

(1) Q151c characterlstlcs. ‘It may be'%aid-that*even.att;
the present time the principal method by by which copra traders estimate iks .
value is based entirely on.yvisual anu tactile inspection.  Visitors to
the London Copra. Assoclatlon or; tge Ceylon Coconut Board Sales Roomy
whose. sole function is. arbltratlon/%uyers and sellers, will not" find any
apparatus for chemlcal analysis, but merely long benches or racks on which
the samples . are exposed to the scrutlny of the judges. ' : :

‘.




pointed out ‘that it is based upon ‘the experlence of the valuer who apprer
ciates therelationship betwéen external characters and analytical cha=
racteristics, - This- relationshlp is based on:the-fact that good ap= " -.
pearance is associated with dareful preparationm, low moisture and free .
fatty atid content, and good-oil content, The method has the pr;nclpal
advantage oi.ensbllng large numbers of separate con31gnments to be . :
marketed w1thoux the delay 1nvolved in chemical analy51s. :

In general,the phys1cal properties that may be takpn into

con31deratlon for the valuatlon of copra by appesrance may be summarised . ﬁ.:
as follows :

A. PHYSICAL PROPERTIES GOOD COPRA

1. Colour . = o :‘The colour should.be as white as pos51ble.

2. Size & thickness The copra should be thick and should .
s e e not contain too. great a proportlon of
- small pieces., -

3. Cleanliness ' " The copra should be free from extraneous ‘
L _ » matter, ' ST o
,L; 'Dgyness' g © " .The copra should have a pearly lustre

-and biscuit: hardness, and be free
" from moulds. - : : :

5. Condition. . . The copra should be round thlck and
X smooth. .
6. Emell o Characteristic and sweet.

B. ANALYTIGAL CHARACTLRISTICS~

The three pr1nc1pal analytlcal characters which can be used
for assess1ng copra quallty are . . . o

(a) h01sture content, o
(b) Free fatty acid content .
(c) 0i1 content.

Moisture vontent of the three above"mentioned analytlcal
characters, moisture content may ‘be regarded as the most important factor
which determines. .copra. quality. Nothlng eISe could in-'fact compensate:
for inadequate drying. ILven in ‘the phy51cal method: of’ inspection, sorut-
ineers base their prlnclpal Judgement on the basis of- dryness whlch men .
of experience can accurately estlmate by touch and feel. R SR




It is_very well known that the keeping qualities of copra depend
upon its. mplsture content.  Walker (8) has recommended that copra should
be dried -to.5 per cent and long storage avoided.  Brill, Parker and -

Yates (9) give a figure of 6 per cent. Regarding the action of moulds, -
Lava (10) has reported that the "critical moulding moisture content" under "
a relative humidity of 81 per cent .and about 28*30 C would be '8 per cent.
The inference could,of course;be made that under conditions of hi ‘
humidity the moulds would appear at a lower moisture content. Passmore (11)
records observations on copra stored in a ILondon riverside warehouse from
March to October, 1930, under an average relative humldlty of 84. 6
per cent. The copra. remained mould free during +his perioa and he has
concluded that copra once dried to 6~7 per cent moisture content would not
re-absorb suifficient moisture under ordinary conditions to support even a
superficial mould growth,.ﬁ :

The question of molst%re re—absorption of copra under damp
conditions is important and may approprlately considered here, It can
be said that if the temperature is assumed to be constant, there will be -

a point of equilibrium between the moisture of the copra and that in the
atmosphere at every degree of relative humidity. Passmore (loc. cit.)
regards this as about 5 per cent under English conditions. . This means
that copra ‘dricr than this will absorb moisture from the air until its
content reaches 5 per cent, and copra water will dry out to 5 per cent..
Cooke (loc. cit.) records that in Malaya the moisture content of: good" copra
freely exposed to the air fluctuated between 3.5 and 8.0 per cent. In
the low country of Ceylon, observations of a similar nature show a range
of 5,2 to 7.9 per cent and the interesting point is that in sun—dried
copra, which can be regardéd as having been dried to equilibrium point,
an average moisture content of 7.8 per cent has been found.

Taking into consideration all the recorded observations on the
moisture content of copra it will be a reasonable recommendation that .
good copra shoulu be dried down to a moisture content between §-and 6~ ="
per cent in order to ensure maximum keeping qualities. . Under humid
conditions, howeverj whiere there is likelihood of molsturez'e-absorptlon
there is little to gain by such stringent drying. A range of 6-7 per ceau
may be reckonea adequate under such conditions, when serious deteriora-
tion will not take place provided the copra is stored in well ventilated
dry stores at an even temperature. ‘ : '

Free Fatty Acid. In the widest possible sense "rancidity"
may be defined simply as a deterioration in odour and flavour which.
develops in fats on keeplng. Generally, as the ranciuity of a fat~
increases 1ts free fatty acid percentage also rises.  Though they do
not run exactly parallel the f.f, a. content may be regarded.as .a measure
of rancidity.". The method is simple and in suitable cases sufficiently
sensitive for detectlon of the progress of deterloratlon,_even before
off" flavour or visible mould growth appears,




The figures given in the present study for the f.f.a. contents
of the varlous grades of estate copra demonstratt that they are of
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of deterloration-andNran61a1ty. There can be no doubt that this is one
of thewluable analytical factors which can be used to advantage’ F
assessing the quality of copra. It should, however;. be mentioned that
if it is to be used in commercial transactions, the ultimate value of

the system would depend entirely on.the representative character of the
samples taken and their preparation and analysis. Further, it is also
important to adhere closely to proven methods thai have been demonstrated
to give results comparable with practical crushing. This is a cru01al
factor, because when there is lack of thoroughness and accuracy all else
that follows in a transaction will fail 1n 1ts purpose and not provide a
trustworthy basis for settlement.

0il content. ° On the basis of the preliminary survey, it may
be safely concluded that the producer will have little or no control over
the oil content of his copra. In fact, it has been shown that no regular
variations in the oil content or composition have been detected with-the
time of harvesting or with the situation of.the estate.

Since the actual oil percentage in a sample of copra as received
will obviously depend on its moisture content, for comparative purposes
0il percentages should always be calculated on the dry weight, i.e., as
percentages of the moisture-free copra. This is valuable both from the
point of view of making ready comparisons of relative oil contents and
also in fixing standards for the oil content (without moisture complica=
tions). as the moisture content of commer01al copra is so very variable
the importance of expressing oil contents on a dry basis is demonstrated
in Table XII below. The example taken for the illustration is a typical
sample of estate copra“containing 68.3 per -cent of oil on a dry basis,

A range of calculated figures is given showing how the oil content in
this sample: woula change for graduated increases 1n the m01sture from
0.5 to 10 O % EISE i e :

The flgures eleqpently shou that for every rlsé of one per cent
in the m01sture the oil--conbent would decrease by 0 683 #. The impli=
cations of this in commercial transactions should, therefore,be cbvious, -
because on a weight basis the agtual oil recovery woulu be contlngent on
the exact moisture content of the con31gnment*" - : S
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take an extreme e‘xample, ‘suppose 2 lots of copra (lGO pounds ea.ch con=
ining 68.3% oil on a dry basis) are bought at the same price ignoring-

e moisture factor, if we assuue that in fact one lot had 5% moisture and
e other 15 % moisture then the quan,ltles of il whith could be recovered
our the two lot.s wou.Ld be found on calculatlon 'to TP " - firte

UOUSEF L RO S A Pt S e s T I Gihe .0

ahad g

Lot = Qua tit Mo:.sture " r'atter L

Tbs. T(bs.y T (Qes.) z‘—s
1 100 5 95 6.,.88
2 100 15 85 58,05
Difference 6.83

nce the transaction is done purely on a weight basis, this would imply
at besides paying partly for water, the actual oil recovery from lot 2
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would be 6.83 pounds less than from lot 1, or 153 pounds less for every ton
of copra handled.” The example further shows the 1mportance of specifying
the actual .moisture ¢ontent wheréever the oil content is exnressed on the o
sarple as received (i.e. on a wet b331s), 80 that the figures if required
could be computed én a ary ba51s, -

The oxl.content of the: kernel can‘certainly be used as a factor
for the assessment of copra quality, but, in view of the findings described
in the preliminary survey, high percentages need not necessarily signify
better quality. If this point is overlooked the position may arise where
the inferior grades will pass the standard, but not the superlor ones,

This point is worthy of note. = - -

(b) Quality standards that can be reasonably enforced in
commercial transactions.

As already mentioned, copra is generally bought and sold
not on analysis of sample, but on a standard.based on appearance. Though
this may be adequate for the very superior grades, a consideration of both
physical and analytical factors.is the only reliable basis for the assess=
ment of quality in coumercial transactions, . Even when this is done, the
subject can yet be difficult because it 1nterlocks w1th all the problems
associated with grading and sampling.

Though separate standards may have been laid down for each
producing country, there is no accepted general standard. This,of course,
is considered a virtual impossibility.because .copra is such a highly
variable product. The formulation and enforcement of strict standards
(embracing both physical and analytical characters) would only become a
practical propesition when definite grades have been recognised and °
established, N o -

(ec)- Need for'a gladlng,fvater with grade standards.

Whether or not:international standards areagreed upon .
and 1ntroduced, as a first step ‘it would appear that a unified system of
copra grading for the various expr rting countries would be a desirable
feature. It is felt that if the system is to work with any degree of
efficiency, rigid standards would have to be coupled with adequate in-
centives for the production of the higher grades. So long as the -
grading systems and standards in the various exporting countries are not
comparable, the problem of evolv1ng ‘acceptable 1nternatlonaJ £ntr ko
would be made moré difficult. . -
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In regard to leglslatlon, it has been the ex; 51g ¢ Vi
some countries that in the absence of adequate price premia =i ; ﬁ[£~ur,nw,

attempts to improve ‘the quallty of exported copra by legisle tivphe v o
been very effective. .



”*iﬁi? The system of gradlng copra according to the country of
origin and: to descrlptlon of ; gratiz cannot be regarded as an altogether
satisfactory methoa; as it hinges on the difficult problem of the - .
producer and exporter working in close collaboratlon. The - terms used - .h ¢
in international trade to arbitrarily define quality standards are given . |
in publicatlon (6) whlch are reproduced in Tables XIII and XIV
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Standard Cogra. Grades in. Order of Ma.ruet Va_l_?ﬁé.- .
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F. m. s. AL

" Fe @m. s. Standard,

" F. m, Hot air dried.
F. m. mixed. ‘

F. m, kiln dried, and so on.

F.m. g« w. 8. - 'rv-wFair, merchantable, goou, whlte, sundrled

F. m. s, - Fair, merchantable, sun-drled _ e : ”‘ff fi
F. m. ,_h-“'jnﬁair, merchan&able (not necessarlly sunaried,
W e L L .. usua_l]_y«] ] , ied.) ¥

F. m. mixed = ¢ = Fainy -ierchantable, mixed (i.e. sunaried and
o T kiln dried proportlonately,but not
"hvnecessarily SQ/SO) W

N . . : - e

: Though the grading "and - testing of ‘copra on tbe ba81s of pre-
determined quallflcatlonS and standards would not necessarily ensure its
arrival at the port of discharge in ‘the ‘same condition, yet the buyer
could always expect a high degree of uniformity within the grades. = It
can only be repeated for emphasis that the evolution of a unified and
eff1c1ent radln sorting'systen on the .basis of clearly defined standards

(to be applied within all’ exporting countries) must be regarded as_ essen—
tial if standardization of copra graces.in the larger Sphere of internatlonal»
trade is to be accomplished in the future. R



Table XIV
Definition ofﬁseveral- radeszof co raf'notuinternationall accepted

Description | Definition

Perfect, super grade Smooth, hard clean,:snow white, free:
S . from all extranecus and defective matter.
High grade = ' ' ' Smooth, hard, clean, pale grey to wull
o s - white, with no ulscoloured or bad pigces:
F.m.s., made on improved Commercially white, dry copra, containing

kilns or on estates. . = Dbetween 5 and 50 % of somewhat smoky or
AR . ‘sllghtly discoloured pleces.v

Mixed, ordinary swmoke ‘dried - Underdried copra of uncertain and
’ o 1rregular quality,

F. m, L ”l<.l . A'blend of dry mixed and dry low, grade
T copra with no hard white pieces but
" much soft and rubbery copra,

low grade .- Underdried copra consisting entirely
o S ‘of burnt, dlscoloured, over-smoked,
putria, insect ridden, rubbery and/or
~ soft glutinous pieces with mich torn
-~ and broken mater;al. . '

(d) Preregulslte condltlons that would en§ure Eroductlon of

In broad outliine, the conditions that should be observed
to ensure the production of high quality copra could be summarized as L
follo‘ws :_ ‘ ‘ B S

(1) Careful harvestl ng, avoldlng unaer-rlpe (immature) and
: over-rlpe (germlnatea) coconuts._jﬁ; L ‘ ’

(11) Season1 g Whenever plcked, green, ripe nuts. are‘used,;’“
“they should be seasoned on the field for a. perlod of
3=, weeks. ,

(111) Careful pretreatment. During husking and splitting oper-
‘ atlons, in particular where contamlnatlon with extraneous
- ;p Matter could occur, or. sllmlng cvernlght qf cracked nuts.

SR

(iv) Careful proce531ng 1n efflclent kllﬂS.;j‘.‘“
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For full details referrencs couid be made to Leaflet 25 :
_published by .the Coconut Resedrch Irstitute. on_Lh;s subject, .. sen o

(e) Copra Sampling,. . - e

In 1ntroauc1ng my subJect I emphasised the 1mportance of
careful anu- representative sampling of a commodity like copra and pointed
out that unless thls is ensured all other analytlcal operations would
be futile, :

v In view 01 the multlfarlous drylng treatments and the rimérous
concomitant factors of processing,. copra can be a highly variable product
of very heterogeneous quality, so much so ‘that in a sample representing
hundreds of tons it may be difficult to find even two pieces' exactly alike.

,~—*12erever damage is most pronounced,  free fatty acids and colour of the oil

uld tend to be hlghest. Further, broken pleces and "fines" which are

~uniformly 1ncorporated in ‘the. sample to be. analysed to ensure consistent
and reliable resuits. Naturally, in cormercial methods any sampling
techniqueé. employea: would- have to overcone these problems if* dependable
results awe to be obtained. : Since-the National Institute of Oil'seed

‘roducers (N.L: O.P.) has agreed to make available to this committee its
method ofticommercial ‘sampling, it is not proposed to deal with this sub-
ject here. It should, however, be mentioriéed that commercial samples are
taken by professional samplers who by long experience acquire skill in
the art.
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Sampling copra in the laboratory is a comparatlvely simple
process. and a satisfactory method giving concorcant results on duplicates
has been- worked out and “applied at the Coconut Research Instxtute.

The pr1nc1pal use of commerc1al copra is the manufacture of 011 =
It is a safe assumption that the greatest portion of the commerclal supply
of coconut oil will continue to be made erm.cgpra.hzmgonlentional methods
for many years to come. ' Since ‘consumers-of cocontiti (Gl require an odour~
lesg ojl of light colour and of low free fatiy aciua content the importance
of producing quality ocopra-should be appreciated by ggpra proqucers,
marketlﬂg authorities and exporters.’

Except in such rare instances as damage at sea, almost every case
of inferior quality can be traced back -4o:causes in the.country .of origin.
Singe proper handlixg, drying, storage and shipment of copra hayve an
impertiant-béaring on ‘the final quality of the product, producers and
.consumers should appreciate each other's problems and make concerted
efforts towards a general improveument of quality; which would dertainly
pay dividerds to the inudustry.
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